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@ Process for preparing benzazeplnes. 

@ The invention provides a process for preparing a com- 
pound of formula (I) and pharmaceutically acceptable salts 
thereof 



o 

10 
C9 



where R is lower alkyi of from 1 to 3 carbon atoms or allyl 
and 

X is halogen which comprises cycllsing a compound of 
formula (II): 




CH,CH,NCH,CH,Y 
R 



(II) 



where R and X are as defined with reference to formula (I) 
and Y is halogen under Friedel Crafts conditions. 



III 
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A PROCESS FOR PREPARING BENZAZEPINES 

This invention relates to a process for preparing 
N-substituted 2,3,4,5-tetrahydro-lH-3-ben2a2epines and 
intermediates for use in this process. 

In our co-pending European Patent Specification No. 
0080779 we have disclosed certain benzazepine compounds 
that are useful as alpha2 antagonists. 

The compounds concerned are compounds of 
formula (I) :- 




X 



and their pharmaceutically acceptable salts in which 
R is lower alkyl of from 1 to 3 carbon atoms or allyl; 
and 

X is halogen such as chloro, bromo or fluoro. 

A particularly preferred compound of formula (I) is 
one where R is methyl and X is chloro, that is 6-chloro- 
2,3,4 , 5-tetrahydro-3-methy l-lH-3-benzazepine . 

According to the present invention compounds of 
formula (I) are prepared by cyclising a compound of 
formula (II) :- 
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CH2CH2IICH2CH2Y (II) 
R 

where X and R are as previously defined and Y is halogen 
5 under Friedel Crafts conditions in the presence of a 
Lewis acid and thereafter optionally converting the 
compound of formula (I) so obtained into a 
pbarmaceutically acceptable salt. 

10 The cyclisation step is carried out using a Lewis 

acid for example aluminium chloride/ aluminium bromide, 
titanium chloride or antimony chloride. 



Preferably the catalyst is aluminium chloride. 

Preferably the reaction is carried out in a melt of 
aluminium chloride and ammonium chloride at elevated 
temperature. 

20 The compounds of formula (II) are novel and form a 

further aspect of the invention. 

Accordingly, in a further aspect the invention 
provides a compound of formula (II) as previously defined, 

25 

Preferably Y is chlorine or bromine, especially 
chlorine. 

Compounds of formula (II) can in turn be prepared by 
30 reacting a compound of formula (III) :- 



CH2CH2NCH2CH2OH (III) 
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where X and R are as previously defined with a 
halogenating agent. 

Preferably the halogenating agent is phosphorous 
pentachloride. 

The above compounds of formula (III) can be prepared 
as follows :- 




1. SOCI2 
CH2CO2H ^. RNHCH2CH2OH/ 



OH 



CH, 



• CH, 




H2-CH2-N-CH2-CH2OH 

R 

The terms X and R are as defined above. 

According to the above procedure, a halophenyl 
acetic acid is treated with thionyl chloride followed by 
an appropriate amino alcohol. The resultant amide is 
reduced by any well known agent such as, for example, 
borane. 

The pharmaceutically acceptable acid addition salts 
of compounds of formula (I) can be prepared by methods 
well known to the art from both inorganic or organic 
acids, for example: maleic, fumaric, benzoic, ascorbic, 
pamoic, succinic, bis-methylenesalicylic , methanesulf onic, 
ethanedisulfonic, acetic, oxalic, propionic, tartaric. 
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salicylic, citric, gluconic, aspartic, stearic, palmitic, 
itaconic, glycolic, p-aminobenzoic, glutamic, 
benzenesulfonic, hydrochloric, hydrobromic, sulfuric, 
cyclohexylsulfamic, phosphoric and nitric acids. 

UtiQ following Examples illustrate the invention. 
The temperatures are in degrees Centigrade. 
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Example 1 

A mixture of 125 g. (0.73 mol) of 0-chlorophenyl- 
acetic acid, 155 g. (1.3 mol) of thionyl chloride and 2-3 
5 drops of dimethylformaraide in 1500 ml. of toluene was 
stirred at room temperature for three hours. The 
toluene was evaporated under reduced pressure to give an 
oil which was dissolved in 200 ml. of methylene chloride. 
This was added dropwise to a solution of 165 g. (2.2 mol) 

10 of N-raethylamino ethanol in 1 liter of methylene chloride. 
After addition was complete/ the solution was stirred at 
room temperature for three hours. The organic solution 
was washed with water, dilute hydrochloric acid and 
saturated sodium chloride, dried over magnesium sulfate, 

15 filtered and evaporated to give 2-chloro-N- (2-hydroxy- 
ethyl) -N-raethylbenzeneacetamide as a crystalline solid, 
m.p. 77°. 

To 400 ml. of a 1 mol solution of borane in 
20 tetrahydrofuran was added dropwise a solution of 43 g. of 
the above amide in 350 ml. of tetrahydrofuran at a rate 
sufficient to maintain a gentle reflux. After addition 
was complete, the solution was refluxed for two hours, 
cooled in an ice bath and treated carefully with dilute 
25 hydrochloric acid to destroy excess borane. The 

majority of the solvent was removed under vacuum and the 
residue heated on a steam bath for one hour. The 
mixture was diluted with 300 ml. of water and extracted 
with ether. The aqueous layer was made basic with 40% 
30 sodium hydroxide and extracted with ether. The combined 
basic extracts were washed with water and saturated 
sodium chloride, dried and evaporated to give 2-[[2-(2- 
chlorophenyl) ethyl] methylaminol ethanol. 



-6- 
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A suspension of 36 g. (0.173 mol) of phosphorous 
pentachloride in 300 ml. of methylene chloride was 
treated dropwise with a solution of 37 g. (0.173 mol) of 
the 2-[[2-{2-chlorophenyl)ethyl]methylaraino]ethanol in 
150 ml. of methylene chloride. After addition was 
complete, the mixture was refluxed overnight, evaporated 
to dryness and partitioned between dilute hydrochloric 
acid and ether. The aqueous layer was made basic with 
10% sodium hydroxide and extracted well with ether. The 
ether extracts were washed with water and saturated 
sodium chloride, dried over magnesium sulfate and 
filtered. Addition of a saturated solution of ethereal 
hydrogen chloride gave a solid precipitate which was 
removed by filtration, washed with ether and dried to 
give 2-chloro-N- (2-chloroethyl) -N-methylbenzehe 
ethanamine hydrochloride, m.p. 110". 

To a mixture of 41.5 g (0.155 mol) of the above 
chloro ethanamine hydrochloride and 6.26 g. (0.117 mol) 
of ammonium chloride was added 41 g. of anhydrous 
aluminium chloride. The reaction became homogenous, 
melted and exothermed. It was placed in an oil bath 
which had been heated to 175" anct stirred for thirty 
minutes. An additional 20 g. of aluminium chloride was 
added and the mixture heated for another thirty 
minutes. A final 41 g. portion of aluminium chloride 
was added and the reaction heated for twenty hours. It 
was cooled to 140" and poured into 3 1. of ice water 
containing 300 ml. of concentrated hydrochloric acid and 
stirred for fifteen minutes. Sixty grams of sodium 
potassium tartrate was added and stirred until solution 
was effected. It was made basic with 40% sodium 
hydroxide, extracted twice with ether and the combined 
extracts washed with water, and saturated sodium 
chloride, dried and reduced in volume by half. Addition 
of a solution of saturated ethereal hydrogen chloride 
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gave a solid precipitate which was collected, washed with 
ether and dried to give a white solid. Crystallization 
from raethanol-ethyl acetate gave 6-chloro-3-methyl- 
2,3,4, 5-tetrahydro-lH-3-benzazepine hydrochlor ide , 
m.p- 268-270". 

Example 2 

Following the procedure of Example 1 and 
substituting 2- [ [2- (2-chlorophenyl) ethyl] ethylamino] - 
ethanol and 2- [ [2- (2-chlorophenyl) ethyl] allylamino] - 
ethanol for 2- [ [2- (2-chlorophenyl) ethyl] methylamino] - 
ethanol yields the following respective products: 
6-chloro-3-ethyl-2 , 3,4, 5- tetrahydr o-lH-3-benzazepine and 
6-chloro-3-allyl-2,3,4,5-tetrahydro-lH-3-benzazepine. 



10 



15 
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Claims 



1. A process for preparing a compound of formula 
CI) and pharmaceutically acceptable salts thereof 



5 




X 



where R is lower alkyl of from 1 to 3 carbon atoms or 
allyl and 

X is halogen which comprises cyclising a compound of 
formula (II) : 



15 




(ID 



where R and X are as defined with reference to formula 
20 (I) and Y is halogen under Friedel Crafts conditions. 

2. A process as claimed in claim 1 where the Lewis 
acid is aluminium chloride. 



25 3. A process as claimed in claim 1 or claim 2 

where Y is chlorine. 

4. A process as claimed in claim 3 where the 

reaction is carried out in a melt of ammonium chloride, 



30 



35 



5. A compound of formula (11):- 




CH2CH2NCH2CH2y (11) 



-9- 
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where X, R and Y are as defined in claim 1. 

6. A compound as claimed in claim 5 where Y is 
chlorine. 



7. A compound as claimed in claim 5 or claim 6 
where X is chlorine and R is methyl. 

8. A process for preparing a compound of formula 
(II) as defined in claim 5 which comprises reacting a 
compound of formula (III):- 



5 



15 




(III) 



X 



R 



with a halogenating agent. 
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Claims for the designated state AT 



1. A process for preparing a compound of formula 
5 (I) and pharmaceutically acceptable salts thereof 



(I) 



10 



15 



20 



25 



30 




where R is lower alkyl of from 1 to 3 carbon atoms or 
allyl and 

X is halogen which comprises cyclising a compound of 
formula (II) : 



CH2CH2NCH2CH2Y (II) 




where R and X are as defined with reference to formula 

(I) and Y is halogen under Friedel Crafts conditions. 

2. A process as claimed in claim 1 where the Lewis 
acid is aluminium chloride. 

3. A process as claimed in claim 1 or claim 2 
where Y is chlorine. 

4. A process as claimed in claim 3 where the 
reaction is carried out in a melt of ammonium chloride. 

5. A process for preparing a compound of formula 

(II) as defined in claim 5 which comprises reacting a 
compound of formula (III) :- 



0161350 

SKB 14094/126 Div. 1 



-9- 



.CH2CH2NCH2CH2OH 



(III) 



with a halogenating agent. 
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